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��� We think of hadrons as qq or
qqq
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��� But there is nothing preventing
other combinations
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��� your other favourite choice

arXiv:1403.1254

http://arxiv.org/abs/arXiv:1403.1254


X(3872) enigma
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��� Discovered in 2003 by Belle
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��� Huge number of results available
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��� Quantum numbers JPC = 1++

���
���
���
���

���
���
���
���

���
���
���
���
���

���
���
���
���
��� Nature of X(3872) still unclear
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��� Today radiative decays

http://dx.doi.org/10.1103/PhysRevLett.91.262001
http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.98.132002
http://dx.doi.org/10.1103/PhysRevLett.110.222001


X(3872) → ψγ
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X(3872) → ψ(2S)γ
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��� We measure

R =
B(X(3872) → ψ(2S)γ)

B(X(3872) → J/ψγ)
= 2.46± 0.64± 0.29
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��� Compare to theory for different interpretations
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��� Clear inconsistency with pure molecule
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��� Pure cc or mixture of molecule with cc possible

http://arxiv.org/abs/arXiv:1404.0275


Z(4430)+ history
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��� Seen by Belle, but not
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��� Charged state
→ Cannot be cc
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analysis
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��� Is it real and if yes, is it resonance?

http://dx.doi.org/10.1103/PhysRevLett.100.142001
http://dx.doi.org/10.1103/PhysRevD.79.112001


Z(4430)+ history
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��� Is it real and if yes, is it resonance?

http://dx.doi.org/10.1103/PhysRevLett.100.142001
http://dx.doi.org/10.1103/PhysRevD.79.112001


Data sample
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Model independent method
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Model independent result

9 20 May 2014 Michal Kreps – Exotic meson studies at LHCb

 [GeV]−π’ψm
3.8 4 4.2 4.4 4.6 4.8E

ffi
ci

e
n

cy
 c

o
rr

e
ct

e
d

 y
ie

ld
 /

 (
 2

5
 M

e
V

 )

0

0.01

0.02

0.03

0.04 LHCb

arX
iv
:1
4
0
4
.1
9
0
3

���
���
���
���

���
���
���
���

���
���
���
���
���

���
���
���
���
��� Clearly, pure kaon resonances cannot explain M(ψ(2S)π) spectrum
���
���
���
���

���
���
���
���

���
���
���
���
���

���
���
���
���
��� Understanding details difficult

���
���
���
���

���
���
���
���

���
���
���
���
���

���
���
���
���
��� Resonances in ψ(2S)π will contribute to Kπ and its moments
���
���
���
���

���
���
���
���

���
���
���
���
���

���
���
���
���
��� Any fit to ψ(2S)π on top of reflections neglects interference
between two axes

http://arxiv.org/abs/arXiv:1404.1903


Amplitude analysis
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Only K
∗ resonances
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Only K
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Adding Z
+
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Dalitz plot slices
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Results
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M(Z) 4475± 7+15
−25 MeV

Γ(Z) 172± 13+37
−34 MeV

fZ 5.9± 0.9+1.5
−3.3 %

f IZ 16.7± 1.6+2.6
−5.2 %

Significance > 13.9σ
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Z(4430)+ spin
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0− 9.7 σ
1− 15.8 σ
2+ 16.1 σ
2− 14.6 σ
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Is Z(4430)+ resonance?
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��� Plot resulting amplitude on
Argand plot
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⇒ It shows resonance behaviour
without imposing it
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Second Z
+ state
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LHCb detector
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